UNCLASSIFIED 


AD NUMBER 
CLASSIFICATION CHANGES 


TO: unclassified 


FROM: restricted 


LIMITATION CHANGES 


TO: 


Approved for public release, distribution 
unlimited 


FROM: 


Distribution authorized to DoD only; Test 
and Evaluation; FEB 1953. Other requests 
shall be referred to U.S. Naval Proving 
Ground, Dahlgren, VA. Pre-dates formal DoD 
distribution statements. Treat as DoD 
only. 


AUTHORITY 


E.O. 10501, 5 Nov 1953; USNSWC ltr, 26 Apr 
1976 


THIS PAGE IS UNCLASSIFIED 


THIS REPORT HAS BEEN DELIMITED 


AND CLEARED FOR PUBLIC RELEASE 
UNDER DOD DIRECTIVE 5200.20 AND 
NO RESTRICTIONS ARE IMPOSED UPON 
ITS USE AND DISCLOSURE, 


DISTRIBUTION STATEMENT A 


APPROVED FOR PUBLIC RELEASE; 
DISTRIBUTION UNLIMITED, 


UNCLASSIFIED 


ap 4338 _ 


Reproduced 
by the 
ARMED SERVICES TECHNICAL INFORMATION AGENCY 


ARLINGTON HALL STATION 
ARLINGTON 12, VIRGINIA 


CLASSIFICATION C ED 
PO 
FROM 


Ciassificatlor heals on nortan ce wit 


Executive Orde éF LOS0E 1ss_ Yea Srbns 353 


——_— 


NOTICE: When government or other drawings, speci- 
fications or other data are used for any purpope 
other than in connection with a definitely related 
government procurement operation, the U. §&. 
Government thereby incurs no responsibillty, nor any 
cbligation whatsoever; and the fact that the Govern- 
Ment may have formulated, furnished, or in any way 
supplied the said drawings, specifications, or other 
data is not to be regarded by implication or other- 
wise as in any manner licensing the holder or any 
other person or zorporation, or conveying any rights 
or permission to manufacture, use or sell any 
patented inventicn that may in any way be related 
thereto. 


U. $. NAVAL PROVING GROUND 
DAHLGREN, VIRGINIA 


REPORT 0. 1093 


BOMBS AND ASSOCIATED COMPONENTS 
osro Partial Report 


TESTS OF FIRE BOMB MK 77 MOD 0 
MODIFIED TO 75 GALLON CAPACITY 


Task : 
FIWAL Report Assignment &P6-Re3c~-32i 


Classification 


E 
SECURITY LNEORHATLON t 


RESTRICTUD NPQ REPORT NO. 1093 


le This is the final report on catapult and arrested landing and 
Douglas bomb ejector tests of the Mk 77 Mod O Fire Bomb modified 
to 75 gallon capacity. The purpose of this test was to determine 
the maximum accelerations in the fore and aft and side directions 
this bomb will withstand without causing deformation that would 


be detrimental to the operation of the bomb and to determine whether 


the bomb will withstand the forces applied by Douglas bomb ejector 
ae ae act ope hse that would be detrimental to the operation of 
@ DdmMDbe 


2. The Mk 77 Mod O Fire Bomb modified to 75 gallon capacity with~- 
stood 15.1 g's acceleration in the fore and aft direction and 

9.7 e's sideways without deformation. This bomb satisfactorily 
alae the Douglas bomb ejector forces with only minor defor- 
matione 


3. It is concluded thats 


ae The Lk 77 Mod O Fire Bomb modified to 75 gallon capacity 
will withstand an acceleration of 15.1 g's in the fore and aft 
direction and 9.7 g's sidewavs without suffering deformation which 
would be detrimental to the operation of the bomb. 


b. The modified Mk 77 Mod O Fire Bomb is suitable for use 
with the Douglas bomb ejector, 


e,. The modified Mk 77 Mod 0 Fire Bomb should be suitable for 
most operational catapult take-offs and arrested landings although 
it does not meet the general acceleration requirements for all 
externally carried aircraft stores as listed in reference (c). 


4. It is recommended that a scal be developed for closing the 
end bulkneads which is more effective than the shaft seal used 
on the samples tested. 
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EARLE 
ANTRODUCTION 


1. AUTHORITY: 


Thesa tests were authorized by reference (a) and conducted in 


‘accordance with reference (b). 


2. REFERENCES: 


ae BUORD Conf ltr NP9-Re3c-BEKimp Ser 42777 of 29 Jul 1952 
be BUORD Rest ltr Reic-RuNjsge F4l- 6 of 25 Nov 1952 
ec. BUORD Rest itr NP9-Re 3c -Lile edb of 31 aug 1951 


3- BACKGROUND: 


A requirement exists for a Fire Bomb, suitable for suspension 
on the aero 14a bomb rack, The kk 77 tod © Fire Bomb has been 
modified to 75 gallon capacity for this purpose, Reference (b) 
was written to accompliah testing of this modified fire bomb. 


4, OBJECT OF TxST:s 


The object of this test was to determine the maximum acceler-=- 
ations which this modified bomb will withstand in the fore and aft 
and side directions without causing deformation which would be 
detrimental to the operation of the bomb, It was further desired 
to determine whether the bomb will withstand tho forces applied 
by the Doiglas bomb ejuctor without deformation that would be 
detrimental to the operation of the homb, 


5 PERIOD OF TSST: 


a. Date of Projcet Letter 25 November 1952 

b. Dates Necessary Material Reecivad 4 December 1952 

16 December 1952 

¢. Datc Commenced Test 9 Ducember 1952 

de Date Tost Completcud 18 Decomber 1952 
RELTRICTED 
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6, DESCRIPTION OF ITEMS UNDER TEST: 


The Mk 77 Mod O Firs Bomb was modificd to 75 gallons capacity 
by shortening the acntor scetion to 23 inches, The front and rear 
sections werg then welded to thu center soation. This eliminated 
tho etreumforontial gaskated soams and climinated relianee on the 
longitudinal ticerod through the centcr of the bomb for holding the 
throa (3) sections togethcr and providing svaling pressure. The 
rosulting weldcd bomb derivesits strengti from its continous 
stressed skin construction, Tho modified bomb is approximately 
90 inches long and remains 19 inches in ddamctur.e The tombs were 
wator filled for the catapult and arrested landing and Douglas 
bomb cjector tests. Inert M23 igniters and arming wiros were ine 
Stallcd for the catapult end arrustod landing tcsts,. 


9. DESCRIPTION OF TEST EQUIPMENTS | 


ae The acecleration tusts wuru conducted on the Catapult and 
Arrestcd Landing Facility of the Laboratory Serviecs Division of 
the Aviation Ordnanec Department, This consists of o car traveling 
on a track launched by a catapult Typo P, Mk 6 Mod 0, and stoppcd 
by an arresting goar unit Nk 4, 


be The bomb ejector tust wes comiucted on the Douglas Eomb 
Ejcetor Facility, “is consists of a Douglas bomb cjector mountcd 
on the bamd ejector tower, A Mk 1 Med 2 Bomb Ejcotor Cartridge 
was uscd with the modificd Mk 77 Mod O Fire Bomb. 


8, PROCEDURE: 
ae Accelurntion Tustss [ 


The modificd Mk 77 Mod O Fire Bombs were fillvud with watcr 
and two (2) inert M23 ignitcrs and arming wircs installod., Tne 
bombs werc mountcd on the catapult car znd swav braccd to simalato 
operational use. Tho bomb wes acecleratcd with the nose forwerd 
for fore and aft loading and with tno longitudinal axis purpcne 
dicular to the motion of the car for sidc lozding, Appendix (A) 
lists the complcte schedule of aceclerations to which the firc 
bombs wera subjectud. 
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be. Douglas Bomb Ejector Tests 


The Douglas bomb cjccetor was mountcd on the bomb cjeotor 
towore. Tho nodificd Mk 77 Mod O Fire Bomb was filled with wator 
and hoisted into position and latched on the bomb ejector with the 
nose down, 4 35mm Mitehell motion pieturo camora was sct up so 
that photographs could be mado of the fire bomb in the interval 
butweon the firing of tho ejector and the impact of the bomb with 
the ground. A MK 1 Mod 2 Bomb Ejoctor Cartricgo was loaded in the 
ejoetor and the ejcetor was fired aftor starting camera operation 
to observe tho complete fall of tho bomb. 


9. RESULTS AND DISCUSSION: 


All aceelerations listed are the equivalent values for this 
fire bomb filied with napalm mixture. 


a, Tnere was a slight water spray from the filling caps of 
the modified Mk 77 Nod O Fire Bomb at 15.3 g's when the bomb was 
catapulted with the nose forwerd, The fire bomb was considered 
satisfactory for this acceleration, which was the maximum attain~ 
able, in the fore and aft direction. 


b. There was a slight water leckage from the seal between 
the through red and the end bulkheads after the modified Mk 77 
Mod O Fire Bomb was catapulted at 9.7 g' ‘8 sidewavs. The bomb was 
still considered satisfactory. 


ce. The welded seam between the forward and center sections 
of the modified Mk 77 Mod © Fire Bomb split when the bomb was 
catapulted ot 11.4 g's sidewavs,. 


ds In all aeeelerntions of the modified Mk 77 Mod O Fire Bomb 
in both the fore and aft and side directions, no arming or dis- 
pecouen of the igniters or displacement of the arming wires 
vccurred. 


e. The modified kk 77 Mod O Fire Boub was no more than supér- 
ficially dam-ged by the bomb ejector foot. This superficial damage 
is shown in Figure l,. 
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10. It is concluded that: 


ae The Mk 77 Mod O Fira Bomb modified to 75 gallon capacity 
will withstand an accolcration of 15.1 g's in the fore and aft 
direction and 9.7 g's sideways without suffering deformation which 
would be detrimental to the operation of the bomb. 


be The modified Mk 77 Mod © Fire Bomb is suitable for use 
with the Douglas homb ejector, 


ce The modified Mk 77 Nod O Fire Bomt should be suitable for 
most operational catapult take-coffs and arrested landings although 
it does not meet the gencral accelcration requirements for oll cx- 
ternally carried aireraft stores as listed in referuneo (c). 


PARTE 
Q TION 


ll. It is recommended that a seal be doveloped for closing the 
end bulkheads which is more effective than the shaft scal used 
on the unmodificd Mk 77 Mod O Firo Bomb and the samplos tosted. 
Presumably this bulkhead could be made solid since the need for 
the central through rod does not exist. It should te noted that 
the no venesoe nesting ratio of the Mk 77 Mod O Firs Bomb has 
boon lost, 


PARLE 
DISPOSITION OF MATERIAL 


12. The two (2) damaged firo bombs wore returned to the Ammunition 
Division of the Armamont Department for disposal as serap. In- 
sieht arc requested for tho disposition of the third, undamaged 
fire bomb, 
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Date 
12-962 
, 12-0482 
12-98-62 
12-9462 


12 =9+82 


12 =18=62 
12-18-62 
12-18-82 
12+18=62 


12-18-52 


TABLE I 


Tabulated Teast Data 


Acceleration Tests of Fire Bomb Vk 77 Mod 0 


Modified to 76 gallon Capacity 


Direction 


Fore & Aft 
Fore @ Aft 
Fore & Aft 


Fore & Aft 


Fore 4+ Aft 


Side 
Side 
Side 
Side 


Side 


Acceleration in g's* 


6.1 


No Change 
No Change 
No Changs 


Slight water spray from 
filling CBDB eo OK 


Some water spray from 
filling caps. O.%. 


No Change 
No Change 
No Change 


Water leak from thru 
rod BBAls, 0.X. 


Wided seam aplit at 
bottom. 


* These accelerations may be multiplied by 1,27 to give equivalent values 
fer the bomb filled with napalm mixture, 
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pacity after firing from Douglas bomb 


lL parts.. 


Figure. 
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